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METHOD AND APPARATUS TO BIND MEDIA
WITH METADATA USING STANDARD
METADATA HEADERS

This application i1s related to application entitled “A
METHOD AND APPARATUS FOR FACILITATING EFFI-
CIENT PROCESSING OF EXTENSIBLE MARKUP LAN-

GUAGE DOCUMENTS,” Motorola case number
CMLO3499EV, filed on 26 Sep. 2006 and commonly
assigned to the assignee of the present application and which
1s hereby incorporated by reference.

This application 1s also related to application entitled “A
COMPRESSED SCHEMA REPRESENTATION OBIJECT
AND METHOD FOR METADATA PROCESSING,”
Motorola case number CMLO02689EV, filed on 21 Dec. 2005
and commonly assigned to the assignee of the present appli-
cation and which 1s hereby incorporated by reference.

TECHNICAL FIELD

This mvention relates generally to binding metadata to
media and more particularly to binding standard, com-
pressed, metadata to media.

BACKGROUND

Media files generally contain the media content data as
well as other information that may describe the media file
such as headers or information that describes the content
contained therein such as metadata. Metadata pertaining to a
still image, for example, can be embedded into a header of the
image file which in one exemplary embodiment 1s an image ¢
using the JPEG format having and EXIF (Exchangeable
Image File Format) header. The EXIF standard supports
metadata related to attributes of the image’s content. These
attributes are stored i1n tags incorporated into the EXIF.
Semantic image metadata, for example, 1s carried 1n either the
“ImageDescription” or “UserComment™ tags of the file. In
order to enrich the metadata vocabulary and therefore the
features available to applications, it 1s only possible to use a
formatted-text syntax in “UserComment” tag. The ImageDe-
scription tag 1s not appropriate, since 1t cannot carry binary
payloads. While this solution 1s simple, 1t 1s constrained by
the amount of metadata tags that can be efficiently used.
Richer metadata vocabularies exist and can be expressed 1n
textual format. Such 1s the case of MPEG-7, for example,
which 1s expressed in XML. However, a textual MPEG-7
XML description 1s typically too verbose to be efliciently
carried 1n the User-Comment tag of an EXIF header. There-
fore, a better solution 1s necessary to embed rich metadata 1n
a metadata header capable of binary data payloads.

BRIEF DESCRIPTION OF THE DRAWINGS

The above needs are at least partially met through provi-
sion of the method and apparatus for facilitating efficient
processing of metadata documents described in the following
detailed description, particularly when studied 1n conjunction
with the drawings, wherein:

FIG. 1 comprises a representation of the structure of an
EXIF header 1n accordance with various embodiments of the

invention;
FI1G. 2 comprises a flow diagram of a method for encoding,
metadata into a media file:

FI1G. 3 comprises a tlow diagram of a method for decoding
metadata bound to a media file;
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2

FIG. 4 comprises a representation of the structure of an 1D3
header 1n accordance with various embodiments of the inven-
tion;

Skilled artisans will appreciate that elements 1n the figures
are 1llustrated for simplicity and clarity and have not neces-
sarily been drawn to scale. For example, the dimensions and/
or relative positioning of some of the elements 1n the figures
may be exaggerated relative to other elements to help to
improve understanding of various embodiments of the
present invention. Also, common but well-understood ele-
ments that are useful or necessary 1n a commercially feasible
embodiment are often not depicted 1n order to facilitate a less
obstructed view of these various embodiments of the present
invention. It will turther be appreciated that certain actions
and/or steps may be described or depicted 1n a particular order
ol occurrence while those skilled 1n the art will understand
that such specificity with respect to sequence 1s not actually
required. It will also be understood that the terms and expres-
s10ns used herein have the ordinary meaning as 1s accorded to
such terms and expressions with respect to their correspond-
ing respective areas ol mquiry and study except where spe-
cific meanings have otherwise been set forth herein.

DETAILED DESCRIPTION

A method and apparatus for embedding (also referred to as
binding) a binary version of a rich-vocabulary metadata
description 1 a binary capable user field of a media file
header 1s disclosed. In addition to the rich-vocabulary meta-
data, 1t 1s to be understood that other information, may also be
embedded, such as binary schemas or token tables, some of
which may be required to decode the rich-vocabulary meta-
data are also disclosed. Binding the metadata to the mediafile
in the UserComment field provides the ability to increase the
number of features available though rich-vocabulary meta-
data while using standard decoders as well as allowing for
unrestricted data sizes to be stored 1n the media file itself.

It 1s to be understood that binding the metadata may also be
referred to as embedding, inserting appending, storing or the

like.

In one embodiment, a media file having binary capable
user field of which at least a portion thereof 1s used to store
binary metadata schema and a binary metadata mstance as
binary data payload, having a start and end indicator 1s pro-
vided. The start and end indicators signal to a parser of a
decoders the beginning and end of a particular data set. The
indicators may also be referred to as labels, alerts markers and
the like. The target metadata schema and the target instance
file are compressed and assembled into fragments in binary
form allowing for large amounts of data to be stored 1in the
binary capable user field of the media file, decodable by
standard, “off-the-shelf” decoders, such as an MPEG 7
decoder for example. The labels alert the parser of the decoder
decoding the media file of the presence of the target metadata.

The embedded binary metadata 1s surrounded by the start
and end labels which are formatted text labels to indicate the
start and end of the binary metadata within the binary capable
user lield. Other data, not associated 1n any way with the
metadata may also coexist in the binary capable user field.
This other data 1s distinguished from the metadata by the
labels associated with the metadata.

The binary metadata may contain a rich structure due to the
nature of an associated metadata schema. In one embodiment,
a fragmentable binary metadata description 1s used, carrying
only segments of attributes associated with the content of the
media file.
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In an alternate embodiment, the ancillary information
required to decode the binary metadata may be any other data
structure for that purpose, such as a token table.

One advantage of storing this information in the binary
capable user field 1s that the amount of metadata that may be
stored 1n the media file 1s not limited and persistent binding of
the media and the metadata 1s accomplished.

Another advantage 1s that the metadata, and the media file
headers are standard. There 1s no need to require non standard
data types. Compression methods may be used to compress
the metadata schema and instance data to reduce their size,
however the binary capable user field 1s unlimited which 1s
not so 1f the data 1s stored elsewhere 1n the media file.

Yet another advantage 1s that fragmenting an XML schema
into the binary capable user field 1s more efficient then bun-
dling an entire XML schema into the binary capable user
field. As would be understood by one of ordinary skill 1n the
art, only fragments of the compressed files are necessary as
opposed to including the entire document. In one embodi-
ment, the fragmented binary metadata description 1s achieved
with an XML compression method wherein metadata 1s rep-
resented by an Instance Table (IT). The IT 1s made up of
linked individual entries describing the particles of the XML
instance document. With this method, a Schema Information
Table (SIT) that describes the XML schema 1s built indepen-
dently by a metadata decoder, starting {from the XML schema
that generates the mstance document. Therefore relevant por-
tions of the XML schema are also embedded 1n the binary
capable user field. An efficient method 1s achieved by gener-
ating the fragmentable binary XML schema using a look-up
table made up of linked individual entries describing XML
schema particles. This look-up table 1s built using only entries
corresponding to the particles that will be used in the instance
document.

These and other benefits may become clearer upon making
a thorough review and study of the following detailed descrip-
tion. Referring now to the drawings, and 1n particular to FIG.
1, a media file 100, which has an EXIF header 103 1n this
embodiment, 1s represented. The EXIF header 103 includes
inter alia, a binary capable user field which 1s referred to as a
UserComment ficld 104 1n the EXIF standard. The UserCom-
ment field does not necessarily need to be apart of the EXIF
standard which 1s used here as an example for one embodi-
ment. The UserComment field 104 structure 106 1s shown by
way of exploded view. The media file 100 contains the content
data 102, which 1s picture data 1n this embodiment, and 1n this
embodiment is 1n JPEG format. In the user comment filed, the
metadata schema fragments 106 and the metadata instance
fragments 108 are embedded between the metadata start 110
and the metadata end 112 labels.

Referring now to FIG. 2, a flow diagram 1s shown 1llustrat-
ing the method for binding the metadata to the media file 100.
First, the method comprises providing a media file 200 and a
metadata schema file 202 and a metadata instance file 204 to
be associated with the media file. The media file having a
UserComment portion, which in this embodiment 1s the
UserComment tag of the EXIF header of the JPEG file. The
UserComment portion having the capability to accept text
characters. In other embodiment, the text field may be
referred to as a comment field, text field or the like and the
nomenclature will not limit the field or portion of the media
file to be used. Then compressing the metadata schema 206 by
a first compression method and assembling the compressed
metadata schema fragments. Although the particular order of
steps 1s 1nsignificant, the method further comprises com-
pressing the metadata instance file 208 and assembling the
compressed metadata instance fragments. In this embodi-
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4

ment, the header of the EXIF header 1s set to indicate binary
data payload. Further, the method comprises assembling the
UserComment field 104 by setting 210 the header to indicate
that the payload 1s binary data.

Then appending 212 a start label, which 1n this embodi-
ment 1s 1dentified in FIG. 2 as the metadatastart label to the
assembled metadata schema and the assembled metadata
instance. In this embodiment, there 1s one start label for both
the assembled metadata schema and the assembled metadata
instance. In another embodiment, each of the assembled
metadata schema and the assembled metadata instance may
have their own start label. The assembled metadata schema

and the metadata instance are appended 214, 216 into the
UserComment field 104 of the EXIF header 103 of the media

file.

This method 1s intended to alert EXIF parsers designed to
understand the metadata syntax about the presence of the
dedicated metadata in the UserComment field. Other EXIF
parsers will simply 1gnore the formatted metadata. Therefore
the parser must be aware of the start and end labels 1n order to
extract and decode the data from the UserComment tag.

Moving to FIG. 3, a flow diagram 1s shown illustrating the
method for decoding the metadata from the media file 100.
Once the source media file (a JPEG file 1n this exemplary
embodiment) 100 1s selected 302, the media file’s EXIF
header 1s parsed 304 1n order to 1dentily and extract the data
from the UserComment tag. The parser determines 11 the data
payload of the UserComment tag 1s binary 306. If the data
payload 1s binary the parser determines if there 1s a data label
indicating the presence of the metadata embedded 1n FIG. 2.
If the payload data 1s not binary, the parser will return 310 ano
embedded metadata present to the application that requested
the decoding.

Once the payload data has been extracted (308) the parser
then determines (312) whether the payload includes metadata
schema fragments. In this exemplary embodiment, the parser
determines 11 the metadata schema i1s included by at least one
of the binary data tables in the payload. It should also be
understood that some tables are for the schema and some
tables are for the mstance. In one embodiment the metadata
schema 1s not present 1n the payload, while the mstance table
1s. ITthe payload 1s not metadata schema fragments, the parser
will select (314) a locally stored textual metadata schema. It
the parser determines (312) that metadata schema fragments
are present, then the decider decodes (316) and reconstructs
the metadata schema. Then the decoder uses the textual meta-
data schema to decode and reconstruct 318 the rich metadata
outputting 1t 1n a textual format. Then the decoder returns 320
the decoded metadata to the application that requested the
metadata.

In one embodiment, illustrated 1in FIG. 4. an MP3 file i1s
represented as the media file. The MP3 file 400 has a header
402 whichis an ID3 header that includes a Comment field 404
similar to the UserComment tag of the EXIF file as discussed
above. Rich metadata 1s stored in the same manner as dis-
cussed above i the Comment field of the ID3 tag of the MP3
file. One example of rich metadata that may be stored in the
user comment field may be a user rating, 4 stars out of 5 for
example. This example may also apply to images as discussed
above. Another example 1s RFID data that 1s to be associated
with the media file.

Those skilled 1n the art will recognize that a wide vanety of
modifications, alterations, and combinations can be made
with respect to the above described embodiments without
departing from the spirit and scope of the mnvention, and that
such modifications, alterations, and combinations are to be
viewed as being within the ambait of the mventive concept.
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We claim:

1. A method comprising:

providing a metadata schema file and a metadata instance
file;

providing a media file having a binary capable user field;

compressing the metadata schema into metadata schema
fragments by a first compression method;

assembling the compressed metadata schema fragments;

compressing the metadata instance file mto metadata
instance fragments;

assembling the compressed metadata instance fragments;
setting a media file header to indicate binary data payload;

appending a data start file indicator to the assembled meta-
data schema and the assembled metadata instance;

inserting the assembled metadata schema and the metadata

instance to the binary capable user field of the media
file; and

providing an extensible markup language (XML) schema
and XML instance data as corresponds to an XML docu-
ment,

processing the XML schema apart from the XML instance
data to provide resultant compressed XML schema data;

processing the XML instance data to provide a correspond-
ing XML instance table; and

compressing the XML instance table to provide a resultant
compressed XML 1nstance table.

2. The method of claim 1, further comprising, 1nserting,

other binary data, not associated with metadata into the user
field of the media file.

3. The method of claim 1, wherein the media file has an
EXIF header.

10

15

20

25

30

6

4. The method of claim 3, further comprising inserting the
assembled metadata schema and the metadata instance into a
UserComment field of the EXIF header.

5. The method of claam 1, wherein the media file 1s an
MPEG 1 Layer 111 (MP3) file including at least one of an I11D3
header or an 1D3 footer.

6. The method of claim 1, wherein the media file 1s a JPEG
file.

7. The method of claim 1 further comprising appending,
alter the metadata instance a data end file indicator.

8. The method of claim 1 wherein the XML 1nstance table
comprises at least one node code with corresponding node
instance path information and node value information.

9. The method of claim 8 wherein compressing the XML
instance table further comprises compressing a representa-
tion of the XML 1nstance data.

10. The method of claim 9 wherein the at least one node
code comprises a plurality of node codes wherein the plural-
ity of node codes are differentially coded prior to being com-
pressed.

11. The method of claim 9 wherein compressing a repre-
sentation of the XML 1nstance data comprises compressing,
node instance path information using a first compression
technique and compressing node value information using a
second compression technique with the first compression
technique being different than the second compression tech-
nique.

12. The method of claim 11 wherein at least one of the first
compression technique and the second compression tech-
nique 1s selected from a plurality of available compression
techniques based at least 1n part on a quantity of information
to be compressed.
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